Organization and management for the manufacture of motor truck bodies by Glover, Claiborne Van Cortlandt
ORGANIZATION . AND MANAGEMENT 
FOR ME MANCFACTuRN' OF 
MOTOR TRUCK BODIES 
AIMS'S 
Submitted in partial fulfillment 
of the requirements for the Degree 
of Master of Science in Industrial Management 
by 
Claiborne Van Cortlandt Glover, Jr. 
 
Georgia School ,of:Teohnology 
Atlanta; Georgia 
1946 
Date Approved by Chairman 
• 
ORGANIZATION AND MANAGEMENT 
FOR THE MANUFACTURE OF 
MOTOR TRUCK BODIES 
Approved: 






TABLE OF CONTENTS 
	
iii 
LIST OF TABLES - 
LIST OF FIGURES 	 V 
CHAPTER I. 	INTRODUCTION 	 1 
CHAPTER II . 	MARNE TING 	 2 
CHAPTER III. 	PLANT LOCATION 	 16 
CHAPTER IV. 	PLANT 	 19 
CHAPTER V. 	RAW MATERIALS 	 • 30 
;CHAPTER VI. 	WATER, POWER, LIGHT, & HEAT 	 34 
CHAPTER VII. 	pESCRIPTIQN OFTROCESSING 	 37 
CHAPTER VIII. MANAGEMENT AND LABOR 	 46 
CHAPTER IX. 	SALES ORGANIZATION 	 53 
CHAPTER X. 	pRICEAND PRIDING 	 55 
CHAPTER XI. 	ACCOUNTING • 	 - 58 
CHAPTER III. 	SAMPLE CHARTER' 	 64 
CHAPTER XIII, SAMPLE BY-LAWS 	 67 : 
BIBLIOGRAPHY 	 '71 
iit, 
LIST OF TABLES 
TABLE 	 PAGE 
I • BODY MANUFACTURING PLAN TS IN S OUTHEAS T 	 4 
iv 
LIS T= OF FIGURES 
FIGURE 
I. 	Distribution of Bodylanufacituring PlantiLin the 
PAGE 
Southeast. 3 
2. Distribution of Prinoipal City Markets in the 
Southeast. 8 
3. Van and Refrigerator Bodies. 14 
4. Bakery and Stake Bodies. 15 
5. Land Requiremmnts. 20 
6. Body Building Plant. 21 
7, Raw Material. Storage. 22 
8. Prefabrication Department. 23 
9. Assembly Department. 24 
10. Painting Department. 25 
11. Installation and Truck Painting. 26 
12. Primary Structural Framing before Installation of the 
Longitudinal Framing. 40 
13, Organizational Chart of a Typical Manufacturing 
Company. 49 
14. Organizational Chart 'for Medium Sized Body Manufacturing 
Company. 51 
ORGANIZATION AND MANAGEMENT 
FOR TaB MANUFACTURE OF 
MOTOR TRUCK BODIES 
I INTRODUCTION 
The manufacture of bodies for motor trucks is a speoialized and 
supplementary phase of the Motor Truck Industry. Though most large truck 
manufacturers build a standard line of panel and stake bodies, the-great 
majority of bodies are manufactured by small independent producers distribu-
ted throughout the United States. These Body Mmaufacturing Plants range in 
size from small job shops to plants having over $1,000,000 capital and 
producing a vide line of standard body types. 
In the pages which follow, the results of an investigation of the 
Body Manufacturing facilities of the Southeastern United States (including 
Georgia, Alabama, Florida, North Carolina, South Carolina, Tennessee, and 
Kentucky) will form the basis of a thesis designed to present in comprehen-
sive form the necessary steps in Organizing and Managing a Truck Body Manu-
facturing Plant of small or medium size. 
2 
MARKET* 
Existing Body Manufacturing Plants in the Southeast. 
A necessary prerequisite to the formation of any manufacturing 
organization is an analysis of the market. This analysis should include 
not only a stuti of the market demands, and market areas, but should cover 
the existing facilities of supply. 
The Map, Figure 1. indicates the location of cities, in the area 
under consideration, which have one or more Body Manufacturing Plants. 
Table I. lists these plants and indicates the types of bodies built by 
each plant, as well as the Dunn & Bradstreet rating of eaoh plant. As will 
be noted, these plants build a rather diversified line of bodies for distri-
bution to amide range of oustamers scattered throughout the country. Many 
types of bodies are in common use;; among these are van bodies, refrigerator 
bodies, milk bodies, panel bodies, bakers bodies, delivery bodies, moving 
van bodies, stake bodies, bottlers bodies, and ice cream bodies of varying 
design and capacity. 
Though the majority of sales are made to customers in the immediate 
vicinity of the plant as well as the bordering states, some deliveries are 
made to distant points. The output capacity of the different plants varies 
over a wide range. This is largely due to a difference in the amount of 
capital investment. However, some highly capitalized plants build only a 
few truck bodies as they 'specialize in the manufacture of trailers. 
The Broquinda Corporatibl? of St. Petersburg Florida manufactures, 
most types of closed truck bodies except those which require very 
1H. G. Garrison, President, Broquinda Corporation of St. Petersburg, 






DISTR4UTION OF BODY 
MANUFACTURING PLANTS 
IN THE SOUTHEAST ' 
kTflomas Register) 
1943 
LocatiOn Name of Plant ----_--------- 
Jacksonville, Fla. 	Rivers Body Factory' 
'TA4vfor-: 
• 
St. Petersburg, Fla, Broquinda, Corp. 
TABLE I. 
BODY BuILDIEG  ■FACILITIES-OFTHE SOUTHEASTERN UNITED STATES  • 11.11•1011.0.11110.11111. 	
„ 
(ThaMas Register of ManUfacturers,,1943) 
Rating 	Body Types  
D 	Stakes, vans, ex- 
press, ice cream, 
jmeat packers, milk 
. 7 	deliveryo 'bottlers 
X 	Dry ice units, re- 
frigerator, closed 
van 
Atlanta, Georgia 	A. C. Miller & Cos 
1.,,•■■••••••■■•■•■. 
'B ' 	Van, stakes, dairy, 
bakery, refrigerator, 
etc.(speoial built). 
Atlanta -Georgia 	lanCezkI2Ars Special Built  
Memphis, Tennessee 	Carter Mfg. Co. 	 A 	Closed van, trailers 
Rock Hill, S. C. 	Roakhill Body_CO, 
 
C 	Bodies for trucks, 
trailers, busses.  
A 	Steel school, bus, 
refrigerator, milk, 
and van 
Wilson, N. C. 	Hackney Bros. Body CO. 
 
	 MOIMIIMMIli•IMMIN 	 . 
Charlotte, N. C. 	Charlotte Wagon & AL!to 	B 
	 _  Company
GreensborO, N. C. 	Ford Body Co. 	 B 	Bus, van, trailers  
Highpoint, N. C. 	P. A. Thomas Car Works 	A 	Steel school busses, 
etc. 
Owensboro, Kentucky Owensborb Mfg. Co. 	 A. 	Open and 'closed van, 
refrigerator 
t aoAOwensboroKenttOw g te. 
Louisville, Kentucky Kentag$:Mfg. Corp. 	X  
Louisville Kentucky Kingham Trailer Co. A 	Stake, open and 
closed van, etc. 
ow Imo e.o.m. 
specialized tooling, such as metro bodies. They also manufacture refriger- 
ated bodies for low temperature work in various IAMBS ranging from a body 
of proper size for a three-quarter ton truck up to and including fifteen 
and sixteen foot vans. Though the Broquinda Corporation specializes in re-
frigerator bodies, they also manufacture truck vans for general deliveries, 
such as bodies for delivery of foodstuffs, paper, cigars, candy, and general 
merchandise. Bodies are also made for the dairy industry. 
"In the early 1920's at the time the consolidated school program was 
started, Hackney Brothers Body Company, Wilson, North Carolina started 
building bodies suitable for mounting on truoks to haul school children. 
This program was followed through 1924 at which time we entered into a new 
venture of truck bodies for the handling of controlled temperature items, 
such as ice cream and other commodities requiring refrigeration. Later, a 
line of milk bodies was added and all this has built into a concern now manu-
facturing in the neighborhood of 1600 to 2500 bodies per year* 
At the present time we are manufacturing school bus bodies for the en-
tire Southeast, a part of the United States reaching from New York State 
through Mississippi and inquiries from as far west as Montana. The Policy of 
the Company on the school bus body program has been to be more a regional 
manufacturer than to try to satisfymarkets too, far away fram our Plant, 
which policy is dictated by the geographic position of our Plant in relation 
to the source of supply of chassis on which the bodies are to be mounted. 
In the controlled temperature field, wer find that we are in a much 
different position since we go into the control temperature manufacture at 
considerable detail and are fast growing out of the regional manufacturing 
status. 
We are at the present time delivering refrigerator bodies as far Vest 
as Modesto, California, with deliveries in Montana, Texas, Oklahoma, Missouri, 
and all the states East of the NiseiZsippi River. The refrigerator body 
volume has grown from approximately 30 to 40 in the late 1920oat° the neigh-
borhood of 300 to 350 bodies per year with a demand far in excess of our 
ability to produce* 
We are also entering into the milk delivery body field more extensive-
ly and are making an "attempt to be more than a regional manufacturer of this 
type of truck body in the States East of the Mississippi with apossibility 
of opening up the Texas field. 
We will sell an average of 500 to 700 School Bus odies per year, 200 
to 400 refrigerator bodies, and 400 to 600 milk bodies." 
-W. T. Boos, Sales Department, Hackney'Bros. Body Co., Wilson, North 
Carolina; letter dated August 9, 1946, p. 1* 
6 
A. C. Miller & Co. 3 of Atlanta, Georgia with a maximum capacity of 
600 to 800 bodies per year, manufactures custom built bodies under the 
trade name TUBILT. The five generel types that are custom built by A. C. 
Miller & Co. are (1) Bakers, (2) Dairy, (5) Van, (4) Confectioners, and (5) 
Tobacco. These bodies are widely used by various industries throughout 
North and South Carolina, Tennessee, Alabama, Georgia, and Florida. However, 
the majority of customers are in the immediate vicinity of Atlanta. 
Though most Body Manufacturers in the Southeastern States build a 
diversified line of body types, some Body Manufacturers have standardized 
their products to a single type. This is true of the Carter Manufacturing 
Company of Memphis, Tennessee. This Company specializes in the manufacture 
of trailers and also produces a standard truck body of the closed van type. 
"Formally, that is prior to World War II, the Carter Manufaoturing 
Company of Memphis, Tennessee manufactured a complete line of commercial 
truck bodies built to customers specifications. In other words our produc-
tion at that time was, generally speaking, custom building. 
At the present time, however, since our prices are frozen at 1941 
levels and since material and labor costs generally have increased, we are 
forced to standardize our production and build bodies within very narrow 
specification limits in order to continue in business. 
Prior to the war our production was approximately 1000 truck bodies 
a year including all types. This ranged from very light stake bodies to the 
heavier commercial truck bodies. Memo 	capacity of the truck body 
division at present is approximately 1000 per year, but on the basis of our 
present production figures we should build approximately 600 truck bodiea of 
the van, closed, type, this year. This is the type which we have standard-
ized on."4 
3Pat Miller, A. C. Miller & Co., Atlanta, Georgia; letter dated 
August 20, 1946, p. 1. 
4N. A. Carter, Jr., Carter Manufacturing Company, Memphis, Tennessee; 
letter dated August 8, 1946, pp. 1-2. 
B. Location of Markets. 
The area under consideration Georgia, Florida, Alabama, North 
Carolina, South Carolina, Tennessee, and . Kentucky) has been a good market 
for motor truck sales in past yearssin 1941 there were 485,750 motor 
trucks registered in this area, which represents 11.5% of the total regis-
tration in the United States .P These figures shaw clearly the potentiali-
ties of the market. Since the sale of truck bodies of all types is predi-
cated upon the existence and the sale of trucks, the number of registered 
trucks in a given region will indicate the location of the most fertile 
truck body markets. In the States under consideration, the registration of 
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Within the overall sales area, the most fertile markets will be the 
principal cities of the various States. The map, Figure 2,' indicates the 
location of these principal cities and the tabulation which follows indicates 
the number of registered trucks in each. Statistics prove that 23% of all 




FIGURE 2.  
DISTRIBUTION OF PRINCIPAL 
CITY MARKETS IN THE 
SOUTHEAST. 
(Thomas Register, 3.943) 
a 
registered trucks are in cities'thathave abase 100,000 poiulation4 7 
Registered Trucks (1941). 
11:0q.di 	 9037 
Tampa, Florida 	 5895 
Jacksonville, Florida 	 7577 
Birmingham, Alabama 	 8224 
Chattanooga, Tenn, 	 3886 
Knoxville, Tenn. 	 4118 
Nashville, Tenn. 	 5877 
Charlotte, Yorth'Carolina 	 5167 
Louisville, Kentucky 	 10002 
Atlanta* Georgia 	 12873 
O. Channels of Sale. 
As a general rule, direct sale to the consumer or customer is the 
beSt channel for marketinrmotor truckbodies. Howaver, some companies 
such as the Carter Manufacturing Company of Memphis, Tennessee handle their 
products through authorized distributors sdlo in turn re-sell the equipment 
at retail and wholesale to dealers. 8 :The high freight rates on finished 
products such as truck bodies makes it almost imperative that bodies be in-
stalled on the truck Chassis at the Body Plant and then the trucks can be 
driven to their destination. This particular aspect of body manufacture 
has a tendency to limit sales of bodies to a regional basis. 
7Reuben R. Dormancy-Corporation, July 1, 1941 
8N. A. Carter, Jr. op. cit., pp. 1-2. 
D. Terms of Sale. 
In general, the sale of truck bodies is on a strictly cash basis. 
However, some companies such as A. C. Miller & Co., of Atlanta, Georgia 
sell "net 30 days to approved credit risks". 9 In this type of manufacture 
ing, especially in the case of small concerns, it is etrongly recommended 
that all transactions be conducted on a strictly cash. basis. Numerous loan 
agencies can adequately finance oustomers,/such as farmers, who may be com-
pelled to purchase, on the installment plan. 
E. Kinds of Customers. 
The kinds oi customers encountered in the Body Mknufacturing business 
vary widely depending on the types of bodies vitiohdare sold. In general, 
the types of customers will be determined by the various uses to which 
these numerous bodies may be put. 
"lhe customers vary on the sohool bus business,' Contract haulers 
as well as State Governments being represented. Refrigerator bodies are 
sold mostly to the ice cream manufacturers and frosted food distributors 
with some small volume of sales going to meat packers and distributors. 
On the refrigerator body business, we,antioipate the development of the 
refrigerator type body being accepted by the fish dealers throughout this 
section of the country, in which case we expect some business from this 
source."1° 
Van bodies are used largely by department stores, furniture stores, 
moving ooMPanies, grocery stores, and feed dealers. Refrigerator bodies 
are used , primarily to haul perishables . suoh as fresh, meats, fish, and 
vegetables. Bakery bodies, as the name implies, are used in hauling 
bakery products and sales will be made to bakeries. Stake bodies are nor-
mally used in construction work, farming, and general transfer service. 
9Pat Millet, A. C. Miller.& Co.., Atlanta, Georgia; letter dated 
August 20, 1946, p. 1. 
10ff. T. Boos, op. cit. pp. 1-2. 
F. Advertising. 
(1) Mediums 
The marketing of truck bodies, like most other marketing problems, 
involves a certain amount of advertising. For greatest efficiency this 
advertising should be concentrated in the chosen sales area and should be 
so directed as to reach the types of people mho will be potential buyers 
of truck bodies. When the sales area comprises only a few States it is 
obvious that costly advertising in a national publication would be point-
less. 
The dictates of reason and experience have proven that the Use of 
'trade journals, bulletins, and papers is the most desirable method of ad,. 
vertising truok,bodieS. In the Southeastern United States this general 
procedure iain.vogue. A. C. Miller & co., Atlanta, Georgia makes use, of 
trade journals , such as the "Nee South Baker" for advertising Bakery bodies, 
and the "Southern Dairy" for-advertising Dairytodies. 11 The Carter Manu- 
facturing Company, MeMphit, Tennessee advertisei primarily in trade jour-
nals and state truck association bulletins and papers. 12 The use of 
National Trade Publications as advertising mediums is reported by one 
plant in the Southeast*" 
(2)Estimated Costs 
The oosts of advertising varies considerably, depending to a large 
extent on the selected media= and the 'frequency at which advertisements 
are used. A. C. Miller & Co., advertise regularly in the "New South Baker" 
11Pat Miller, A. C. Miller & Co., Atlanta, Georgia; letter dated 
August 20, 1946, p. 1. 
12N. A. Carter, Jr., op. cit. pp. 1.4. 
13W. T. Boos, op. cit. pp. . 1-2. 
and the "Southern Dairy". For a 1/1 page advertisement run 12 times, the 
approximate cost is $40.00 per issue. Other mediums such as the "Southern 
Automotive Journal" cost considerably more, the rates varying with the 
size advertisement; and: the frequency. Rates for the "Southern Automotive 
Journal are as follows: 14 
1/8 page 	 $45 per issue for 1 issue 
$40 per issue for 6 issues- 
$35 per 'issue for 12 issues 
1/4 page OOM4O*4 $65 per issue for 1 issue 
$60Jer ibtue for 6 issues. 
455 per issue for 12 issues 
0 page 	 $125 per issue for 1 issue 
$112 per issue for 6 issues 
$100 per issue for 12 issues 
The value of newspapers as an advertising medium for Truck Bodies 
is questionable. The coverage is broad and the appeal is not directed at 
potential buyers. In addition the advertising rates are high, costing 
approximately $3.00 per oolumn-inch.15 At this rate a 3 column, 6 inch 
advertisement would cost approximately $54.00 for one issue. In stimu-
lating the sales of a new enterprise , as well as in maintaining sales, 
advertising is a very inportant medium. However, oare should be used in 
organizing an advertising campaign to avoid useless expenditure; the amount 
invested in advertising will depend to a large extent on the capital 
14w.  R. c. Smith Publishing Company, Atlanta, Georgia 
15Atlanta Journal, Atlanta, Georgia 
available and upon the results obtained. Some companies obtain excellent 
results at relatively law cost. For instance, "the cost of advertising for 
the Carter Manufacturing Company is very low amounting to 1% of sales." 16 
 G. Suggested Body Types for a New Body Plant. 
A newly organized body plant should make a diversified line of body 
types to appeal to a broad range of customers. The types in great demand 
in the southeastern area are (1) Van bodies, (2) Refrigerator bodies, (3) 
Bakers bodies, and (4) Stake bodies. (See figure 3 and figure 4). These 
four types can form a solid nucleus around which a more diversified busi-
ness can be built. The flexibility of the machinery and raw materials used 
in body manufacture is such that conversion fram one type to another is 
readily accomplished. If the condition of the market indicates, it may be 
necessary for a plant to specialize rather than diversify, however in nor-
mal times the four types listed above will receive great demand in the 
southeastern area. 
On the basis of available figUreS on the production capacity of the 
various plants in the southeastern area, a medium sized plant may be con-
sidered as one having an output of approximately 90 bodies per month or 
1080 bodies per year. In the pages (which follow, the discussion will be 
based on an assumed output of 90 bodies per month distributed among the 
four body types previously suggested. 
16N. A. Garter, Jr., op. cit. pp. 1-2. 
1:111t11 	t 
11,1 1 
' 	 • 	 ' 
	
, di ri: 	i r'' l I ll ::: :1 1 , 
f , 	L 	' 	1 1 [Sl.i!! 	! ,1 
IiI I 	lie 
A 
[II ' - 14111N 1 
i 1 01111111011 1 
eimerniiiii.11.tql 	iiii erill t .eiiipil I I IC 
10, ..„..., ,,,. ............u..,or■ ,.....,,,,,,,,....... ,—...,-.7.7.:.— 
..,, ,-..-.. ..„..' lr, 	 BROAD 
...., : 	 , !,
;[ li :, -' ---::i , kr , 
' 




A 	F • 
.o.,0 • 
.0,63maird US. GOil 'NSDECTp 	ME:41S 4 ,,l,kk 6V: 
Refrigeratoi. Body Type 
„FIGURE 3.. 




III PLANT LOCATION 
A. Geographical 
1. General Considerations in Choosing a Location. 
In selecting a plant location for a Body Manufacturing enterprise, 
three main factors must be considered: (1) the location of the plant with 
references to markets (2) the transportation facilities to and from the 
plant, and (3) the location of the plant with reference to the raw materials. 
The relative importance of all three factors should be weighed and con-
sidered in locating any new plant. However, the nature of the Body Build-
ing business is such that item (1), above, is of utmost importance. 
Almost any town of reasonable size receives adequate rail and truck transpor-
tation service; for this reason numerous towns in the Southeastern States 
would serve as suitable plant sites. The cost of the rail shipment of the 
raw materials used in manufacturing truck bodies is relatively low as will 
be seen in a later Chapter, and therefore the plant location with reference 
to raw materials is not a prime consideration in this case. 
The location of markets within the area under consideration was pre-
viously discussed in Chapter II, Section B. By reference to this section 
and to the map, Figure 2, a desirable plant location can be selected. Large 
cities are dispersed evenly throughout the area and these cities will be the 
most fertile markets for truck bodies; under such conditions, the most de-
sirable plant location would be a point in the geographical center of the 
market area. On the basis of this reasoning, Atlanta, Georgia, which occu-
pies the approximate geographical center of the market area in question, is 
recommended as the best location for a body plant. 
2. Location of Suggested Plant Site (Atlanta, Georgia) with reference 
17 
to Rem Materials, Transportation and Markets. 
a. Raw Materials. 
Many raw materials used in the manufacture of truck bodies can be 
obtained locally. Other raw materials such as sheet metal, cross bolsters, 
and liner slat sections can be conveniently obtained from manufacturers in 
Ohio, Pennsylvania, and West Virginia." With the increasing development 
of Southern industries, these products may eventually be manufactured and 
made available locally. 
b. Transportation. 
"Atlanta, Georgia is located on the Dixie and Bankhead highways, has 
a municipal airport, and is served by 15 lines of eight railwayss the 
Atlanta, Birmingham, and Coast, the Atlanta and West Point, the Central of 
Georgia, the Georgia, the Louisville and Nashville, the Nashville, Chatta-
nooga and St. Louis, the Seaboard Airline and the Southern." 18 
"Atlanta's trade area embraces the entire southeastern quarter of 
the United States. In 1939 there were 809 wholesale Muses, 3833 retail 
establishments, and 902 manufacturing establishments in the city, and 152 
transport companies operating 2000 motor trucks for commercial hauling ex-
clusively; 500 cars of package freight moved out daily over the various 
railways."19 
c. Markets. 
Since Atlanta, Georgia is in the approximate center.of the market 
area, it is conveniently located with reference to the markets, the most 
fertile of which will be the large cities dispersed throughout the area. 
The names of these cities and their approximate distance from Atlanta may 
be listed as follows: 20 
17Pat Miller, Interview, July 1946. 
18 Encyclopaedia Britannica, Copyright 1945, Vol. 2, page 629. 
19Encyolopaedia Britannica, Copyright 1945, Vol. 2, page 630. 
20Rand McNally Road Atlas, 1946,page 102. 
Distance from Atlanta 







Charlotte North Carolina 
Louisville, Kentucky 










2. that, with the ax- 
caption of southern Florida, the sales territory comprises an area having 
a radius of about 325 miles with Atlanta, Georgia at the center. 
B. Locally. 
In Atlanta, Georgia, an ideal location for a Body Plant of the type 
under consideration would be on the Seaboard Airline Railway in the vicini-
ty of Northside Drive. This area , is a growing industrial area and is lo-
cated about three miles from the downtown railroad station. The area is 
just outside the city limits in hilton County, and by locating there, the 
city taxes can be avoided. 
The suggested area is convenient to downtown Atlanta and to Atlanta es 
better residential sections, and ia,weiI;;serVed by bus*ansportation. This 




The minimum size lot required for a body plant with output of 90 
bodies per month is indicated in Figure 5. This lot oaasists of 66,000 
square feet of land, 330 feet by 200 feet. This area permits adequate 
space for the building and for employee parking space. Space is also pro-
vided for parking trucks which are in a storage status until bodies are 




The most desirable structure for most manufacturing plants is a 
building consisting of structural steel, , brick, and concrete. Such con-
struction, though costly, presents an attractive appearance and has the 
added advantage of being durable. The depreoiation rate of this type 
building is much less than for a frame or prefabricated building. 
2. Plans and Dimensions. 
The plans and dimensions are shown on figures 6, 7, 8, 9, 10, and 
11. A ceiling height of 14 or 15 feet should be,maintained throughout the 
plant; this will permit adequate overhead roam for all types of work with-
out excessive use of space. The overhead supports'must be so constructed 
to permit , the installation of saa aTerhead mono-rail hoist running the 
length of the building, on both sides fram the Assedbly Department to the 
Installation Department. 
The layout of machinery in the Prefabrication Department permits 









































RAW MATERIAL STORAGE 
Scale: 1H to 10' 
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FIGURE Ei•  , 	- 
PREFABRICATION DEpAR TMENT 
Scale: 1" to 10' 
	 -I 
60' 
        
Painting 




          
60 
   
              
              
                   
                   
             
Welding 
 
              
        
Body 
          
                  
             
, Machine 
 
                   
             
WElding 
 
         
MP' 
  
        
Body 
          





                
             
Welding 
 
       
Body 
   





              
        
Body 
     
                   
      
      
      




















   
FIGURE'ap.  
PAINTING DEPARTMENT 
Scale: 1" to 10 1 
26 
I pant Spraying Machine 
I 
FIGURE 11. • 
INSTALLATION & TRUCK PAINTING 
Scale: ill to 10' 
Space around each machine is ample for processing the varying sizes of 
raw materials. 
The plans show the space occupied by a 12 foot by 7 foot van body; 
layout of 8 van bodies is shown in both the assembly department and paint-
ing department. Space in these departnents as well as in the installation 
department permits the manufacture of bodies 20 feet long. 
C. Machinery Requirements. 
1. Kinds21and Sourced, 22 
a. Metal Working Equipment 
(1) Power Hack Saw: 	Racine Shear Cut Production 
Saw, Positive Progressive Screw Feed, 6" by 6" capacity, 
Model No. 20-C, 2 H.P.; Racine Tool and Machine Company, 
Racine, Wisconsin. 
(2)Bending Brakes 	Standard Hand Bending Brake, No. 618, 
6 1 1" length, 18' gauge; Dreis & frump Mfg. Company, 7400 
Loomis Blvd., Chicago, Ill. 
(3)Bending Banc 	No. 0430, 16 & 18 gauge, 72" Roll; Peck- 
stow andiffilcox, Inc., Southern, Conn. 
(4)Metal Shear: 	No. 112, 6 1, 18”gauge Shear; Peckstaw 
and Wilcox, Inc., Southern, Conn. 
(5)Electric Screwdrivers: 	Thor Independent Pneumatic 
Tool Company, Chicago, Ill. 
(6)Arc Welding Equipments Herbert Junior Electric Welding 
Machine, Model MR-150P, 7.5 H.p., and. Accessories; 
21Pat Miller, A. C. Miller & Co. Atlanta, Georgia, Interview, 
June 14, 1946. 
22 Thanes Register of Manufacturers, 1943. 
28 
Hobart Brothers- Cbmpany, Hobart Square, Troy, Ohio. 
b. Wood Working Equipment 
(1)Swing Cut-off Saw: 	Heston and Anderson, Fairfield, Iowa. 
3 B.P. 
(2)Circular Table $áw 	No.. 9 Cresent Saw Table, 5 H.P., 
Cresent Machine Company, Leetonia, Ohio. 
(3)Planer: Heavy Duty Planer, No. 97, 12", 2 H.P. Parks Wood-
working Machine Company, Cincinnati, Ohio. 
(4)Jointer: 	12" Jointer, 3 H.P. Cresent Machine Tool 
Company, Leetonia, Ohio. 
• 	 (5 . ) Shaper: 	Cresent S-2 Shaper, 2 H.P., Cresent Machine Co., 
Leetonia, Ohio. 
(6) Band Saw: 	Cresent 32 inch Band Saw; Cresent Machine 
Company, Leetonia, Ohio, 2 H.P. 
0. Painting Equipment • 
(1) Paint Spraying Machines: 	10 H.P., 4 spray guns, 
Devilbiss Company, Toledo, Ohio. 
d. Handling Equipment. 
(1) Mono- rail hoists 
2. Costs Itemized. 23 
Equipment 	 - No. Required Price Each Total 
Power Hack Saw 	$796.. 	$795. 
Bending Brake 	 1 	 200. 	200. 
Bending Roll 	 1 	 786. 	785. 
Metal Shear 	 1 	 470. 	470. 
23Approxiniate costs 8.0*'144ne4, 19,f16. Figures obtained by letter 
from manufacturers, and from Manufacturerisagents and representatives in 
the City of Atlanta, Georgia. 
29 
Equipment No. Required Price Each Total 
Electric Screw Drivers 12 $ 59, $708. 
Arc Welding Equipment 4 300. 1200. 
Swing Cut-off Saw 1 246. 246. 
Circular Table Saw 1 530. 530. 
Planer q 250. 250* 
Jointer 
1 553. 553. 
Shaper 1 455. 455. 
Band Saw 1 575. 575. 
Paint Spraying .Machine 2 959, 1918. 
Men0-rail Hoists 2 500. 1000. 
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V :,RAIT MATERIALS 
Kinds used.and'Sourcev 
The selection of raw materials for truck bodies is broad enough to 
permit much variation in their construction. The choice by thelaanufactu-
rer should be predicated on market demand. From the standpoint of dura-
bility and ease in manufacture, as well as' marketability, steel has proved 
to be an excellent raw material. The use of aluminum, though greatly re-
ducing weight, involves a much higher cost as well as additional processing 
considerations-. 
"A steel body atiucturerthat has been carefully designed in a high 
strength, steel and properly ,conAructed should' not, only be lighter than a 
wood framed job but also:stronger and more durable." 24 
PFor , several years there has been a rapid,increase in the usage of 
standard high tensile steel members in the framing of modern truck and 
trailer bodies. This is being brought,about by , two important factors. The 
first is the advantage'of staUdardizing, the unit construction details through 
the use of standard shapes and sections which have been prefabricated by 
economical mass production methods and designed to simplify the body shop 
assembly. The second is that designs in steel maybe held to more exact 
limits because the physical properties in manufactured steel can be and are 
held to very close and uniform tolerances. For this reason the safety fac-
tor margin of a design in steel oan be held to much lower than that neces-
sary in wood." 25 
Various steel forms are receiving widespread use in the'Bo# Manufac-
turing business at the present time. Standardized steel shapes and sections 
such as cross bolsters can be obtained from a number of sources throughout 
the United States. These standardized steel shapes togethmemith other 
structural materials such as sheet !steel and wood go together to form the 
24Nelson E. Cole, Development Engineer, Parish Press Steel Co., 
"Steel Cross Sill and. Mountings", Automotive and Aviation 
Industries, Nov. 1, 1945, 93:26-9. 
25Ibid. 
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essential raw materials of- -every truck body. A general list of raw materi-
als can be enumerated as follows: 26 
1. Structural Framing. 
a. One inch square, 18 gauge, steel tubing (bent to specification. 
Source: J. M. Tail, Atlanta, Ga. 
b. One inch square, 18 gauge, steel tubing (straight) 12 foot 
lengths. Source: J. M. 4.111„ Atlanta, Ga. 
c. TaperedCrosdbolaters (sills) , 8 feet long. 
Source: Parish Press Steel Co.,'Readirig, Pa. 
d. Strap iron, 06 inch by 1 inch. Source: J. M. Tull, Atlanta, 
Georgia. 
2. SideeindliOof.:. 
a. 20 gauge cold-rolled steel sheets, 36 inch by 120 inch. Source: 
Youngstown Sheet and Tube Company, Youngstown, Ohio. 
b. 22 gauge galvanized steel sheeting, 36 inch by 120 inch. Source: 
Wheeling Steel Company, Wheeling, West Virginia. 
3. Internal Lining. 
a. Liner slat sections, $ inch width, 12 feet long. 
Source: Parish. Press Steel Co., Reading, Pa. 
b. 3/4 inch plywood. Source: Local. 
c. Cork board and seal pad Kraft paper. Source: Local. 
4. Flooring. 
a. One inch oak planking. Source: Lo ma • 
5. Outside ginish. 
a. Paint. Sources Local. 







d. Tailgate Chains. 
e. Rear Step. 
B. Transportation. 
1. Facilities. 
The many rail facilities which serve the Atlanta area were dis-
cussed in Chapter ITT. The main line under consideration, however, is the 
Seaboard Airline Railway since "this railwey serves the chosen plant site. 
2. Estimated Costs. 
The majority of raw materials that are not obtained locally can be 
obtained from manufacturing plants in Ohio, West Virginia, and Pennsyl-
vania. The rate for rail shipment fran these areas to Atlanta is approxi-
mately 64¢ per 100 pounds for all types of steel raw materials.27 Using 
this basic figure, the freight charge for the various structural members 
which form a truck body can be calculated. This charge can be easily cal-
culated if it is only desired to know the cost of freight per car load lot. 
However, much more interesting figures can be obtained by calculating the 
approximate quantity and weight of steel sections that will be required by 
one average size truck body (a 12 ft. by 7 ft. by 6 ft. van body can be 
used as typical) and from these weight figures calculate the approximate 
freight cost per body. The approximate freight costs for the different 
27Seaboard Freight Office Quotations, Atlanta, Ga., 
June, 1946. 
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structural members that comprise one 
follows: 28 
Item 
average body may be listed as 
Approximate Freight 
U Frames $0.80 
Cross bolsters 0.75 
Longitudinal frames 0.64 
Liner slat sections 1.00 
Sheet steel sides 3.75 
Sheet steel roof 2.25 
"Pet Miller, A. C. Maier & Co., Atlanta, Georgia, Interview, 
June 1946. (Mese figures were calculated from weights and material 
estimates supplied by A. C. Miller & Co.) 
VI WATER, POWER', LIGHT, 'AND' HEAT REQUIREMENTS 
A. Power. 
The total power required to operate all machinery in the plant 
continuously can be calculated by obtaining a summation of all the horse-
power requirements of the various machinery listed in Chapter IV, and 
converting these horsepower requirements to kilowatts. On the basis of 
one horsepower equals 746 watts 29 (.746 kilowatts), the plant requirements 
will be 36 kilowatts per hour or 288 kilowatt-hours per day. Assuming 'a 
"load factor" of five-tenths (.5), the normal power requirements would be 
144 kilowatt-hours per day or 3312 kilowatt-hours per month. 
B. Lights. 
Adequate lighting is a very important aspect of plant layout and 
should be carefully considered in designing a new plant. A thorough 
analysis of the lighting needs, however, is beyond the soope of this 
thesis and should be presented as a problem for an illumination Engineer. 
Taking into consideration such factors 1as ceiling height, floor area, 
window area, and working conditions, it seems reasonable to assume that a 
lighting load of 50 kilowatts per hour or 9200 kilowatt-hours per month 
will be required for a plant having dimensions as sketched in Chapter IV. 
C. Water. 
The water requirements of a Body Manufacturing plant will be 
limited to the needs of shop personnel, and for washing truck chassis 
and general cleaning. 
29Chester L. Dawes, Electrical Engineering, Vol. 1, Direct 
Currents, New Yorks MOGrallmBITT-ssoot CO., Inc., .067, p. qt*. 
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D. Heat. 
Heat requirements for a typical plant will vary over a consider-
able range. depending onaeveral factors suoh as insulation properties of 
the building, wall and ceiling area, window area, door area, desired in-
side temperature, and the average or prevailing outside temperature. 
Accurate calculation of such a heating condition would be a problem for a 
Heating or Insulation -Engineer. However, it iareasonable to assume, on 
the basis of similar constructions, that $600 should about cover the 
needs of a normal winter in Atlanta Office temperature should be main,- 
tainetat- 68 to 70 degrees, but shop temperature may be somewhat lower. 
E. 'posts* 
The rate chart for industrial power consumption in a plant of this 
type may be quoted as follous4 3° 
let 20 kilowatt-hours 0000000000 	 '(dinimam bill) 
Next 80 kilowatt-hours 	 ' 4.44% per Kw-hr.
Next_1400 	n   3.33% " 	" 
Next 3000. 	n .••   2.77% - n 	ft 
Next 5500 	n .• 	 • 2.22% 11 	n 
Next 10000 	n ....... 	  1.66% n 	n 
and over 
The total lighting and power requiroments for one month is 12,512 
kilowatt-hours, Which represents a cost of $207.75 at a rate of 1.66% per 
kilowatt-hour. 
Total overall yearly costs of power, heat, light, and water for a 
30Georgia Power Rate Chart for Industrial Power, June 1946. 
plant of the size under consideration may be listed as follows: 
Power and Lights $2493.08 
Water 480.00 
Heat 600.00,' 
Total 	 $3573.05 
36 
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VII DESCRIPTION OF PROCESSING 
A. Steps. 
The manufacture of motor truck bodies involves four main steps or 
processes31 	 prefabrication, assembly, painting, and installation. 
By way of illustration, and in order to formulate a clear presentation of 
theim - processes„ the sub-sections which follow outline in detail the 
various steps involved in the manufacture of a Van type Body. 
1, Prefabrication. 
The prefabrication process includes all, the operations necessary 
to prepare the raw materials listed in Chapter V for assembly by the 
assembly department. Upon receipt of an order for a given type of body 
having given specifications, the Prefabricating Department will perform 
operations as follows: 
a. Prefabricate structural frames. 
(1)Select proper width transverse "U" frames fran stock of one inch, 
18 gauge, steel tubing (bent) and cut to correct length. 
Machinery: Power hack saw. 
(2)Cut to specifioations, necessary quantity of lengitudinal frames 
using one inch square steel tubing (straight). 
Machinery:Powe6 back saw. 
(3)Cut tapered cross bblsters (Sins) t.  
Machinery: Power hack saw. 
31Pat Miller, A. O. Miller & CO.4 Atlanta, Ga. (The general pro-
oedure as here outlined is in accord with the methods used by A. C. Miller 
& Co; the specific division of the various processes into steps is the 
plan of the author). 
(4) Cut to length and beneto required shape, required number of 
pieces of 06 inch by 1 inch strap iron to be used on cor-
ners:, 
b. Prefabricate Sides and Roof. 
(1) ent necessary sections of22 gauge, galvanized steel sheeting 
and bend to proper shape. (using template) to form the roof. 
Machinery: Metal shear; bending refl. 
(2). Cut neceetiary-sections of 20 gauge: cold rolled steel sheet to 
form the sides. (Also, door if specified) 
Machinery: Metal shear; bending roll. 
c. „Prefabricate Internal Lining. 
(1) Cut to length .the necessary 4, nanttty of liner slat sections. 
Madhinery: Per hack saw. 
(2)In the event that plywood lining: s specified instead of lin-
er slat seetiona, tut to specifications the necessary number 
of plywood sections. 
Machinery: Circular table saw, 
d. Prefabricate Flooring. 
(1)Cut smooth finish on rough oak lumber, 
Machinery: Planer 
(2) Cut sections of lumber to proper' length. 
Machinery: Swing Saw. 
(3), Rabbet edges of the lumber so that it can 
joints. 
Machinery: Jointer or shaper. 
form ship-lap 
2. Assembly. 
The prefabricated sections are turned over to the assembly depart-
ment to be assembled. These  prefabricated parts, along with standard 
stock items drawn from stores will form the final truck body. The steps 
in assembly may be listed as follows: 
a. Assembly of structural frames. 
(1) The tapered cross bolsters (sills) are set in a jig and butt 
welded to the transverse "Bm frames. (See Figure 12). The 
welding technique used in the welding of cross sills at or 
near the reaction point is very important. 
"Same high tensile steels lose a great share of their strength 
at the point of Weld when subjected to welding heats. To 
weld across a section is the same as reducing the strength by 
cutting across the section. Because of this all weld lines 
should be parallel with the running length of the cross sill 4„, 
or directly across the cross sill bearing angle or channel."' 
(2) The longitudinal frames are installed as per print and are 
butt welded to the transverse "U" frames to form the main 
skeletal structure of the body. 
(3) The formed sections of strap iron are fitted in place and 
welded to form the corners. 
b. Assembly of Sides and Roof. 
(1) The 20 gauge cold rolled steel sheets which form the sides 
are tack welded in place and secured with steel self-thread-
ing machine screws. These screws are driven with electric 
sorewdrivers. 
32Nelson E. Cole, Development Engineer, Parish Press Steel Co., 
"Steel Cross Sills and Mountings", Automotive and Aviation Industries, 






PRIMARY STRUCTURAL FRAMING 
BEFORE INSTALLATION OF THE 
LONGITUDINAL FRAMING. 
,.1.1tt welded joint. 
(2) The 22 gauge galvan4ed steel sheeting thich forms the roof 
is fitted in place and secured with steel self threading 
screws. The individual sections which form the roof are 
crimped together in such a may as to farm a water tight joint 
when the crimped joint is soldered together. 
c. Assembly of the Internal Lining. 
(1)If liner slat sections are used, they are secured to the 
transverse "U" frames by means of steel, self-threading ma-
chine serews. These slats start at the floor level and are 
spaced et six inch intervals to the ceiling (roof). 
(2)If plywood is used to line the body it is fitted to the sides 
and ceiling and secured in place by screws. 
d. Assembly of the Flooring. 
(1) the one inch oak flooring which has been'rabbeted is fitted 
together and secured in place. 
e. Assembly of Accessories. 
(1)The hinges for doors or tailgate are secured in place. 
(2)Bear step (if specified) is welded in place. 
(3)Doors or tailgate are assembled fran prefabricated parts. 
(4)Locks are installed on doors as necessary. 
(5)Tailgate chains are installed if necessary. 
(6)Lighting fixtures are installed. (In case of plywood lining, 
the lighting connections (wiring) should be installed prior 
to the installation of the plywood). 
3. Painting. 
Painting is a very important aspect of Body Nhnufacturing, since 
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the paint job has great influenCe over the final appearance of the 
body. A good paint job is not only an asset to the Body Manufacturer 
who will sell more bodies if they are attraotively painted, but is also] 
of high advertising value to the customer or truck user. uThe use of 
ivory colored bodies has high advertising value in the Bakery , business." 33 
 Neat, clean, attractively painted bodies will have similar value in 
other businesses as well. 
The completely assembled bodies are moved from the assembly de-
partanent to the painting department by means of overhead mono-rail 
hoists. The bodies are set on foundation stands in the painting depart-
ment and operations are performed as follows: 
a. , Cleaning Procedure. 
(1) All grease and dirt must be removed from all metal 'surfaces. 
(2) Wood surfaces are sanded smooth where necessary and carefully 
cleaned. 
b. Preparation. 
(1) A metal primer coat is applied to all metal surfaces. 
o. Painting. 
(1) Two coats of paint as specified is applied to all metal sur-
faces. 
(2) Lettering and advertising print as specified is applied. 
(3) Floors and walls are stained and varnished. 
4. Installation and Truck Painting 
The trucks on which the bodies are to be installed are painted in 
accordance with customer 's specifications. The finished bodies are 
3hood Industries, I)eo. 1939, "Attractive - Trucks Build Business".. 
moved from the paintini-depaetment-to the inStEtIlition department by 
means of an overhead mono-rail hoist,and are Installed on the, newly 
painted truck chassis. Bodies are aligned an truok chassis and secured 
i. 
to the truck frames by means of "C" balti. Truck may drive away with 
completed body. 
5. Quality Control. 
A rather recent and important aspeCt of modern manufacturing is 
quality control. In its broadest sense quality control refers to the 
systematic control of the various variables involved in a manufacturing 
process which in anyway affect the excellenOe of the finished product. 
"Any quality control program relies an inspection together with 
reporting, collecting, sorting, and analyzing ofinspection results to 
indicate wberein a laok of quality control eiists. Such a program 
generally embraces four separate phases: 1. Inspection which segregates 
defective goods so as to insure that the customer receives only goods of 
adequate quality; 2. Inspection designed to locate flaws in the raw 
material or in the processing of that material which will cause trouble 
at subsequent operations; 3. Investigation of inspection results so as 
to looate those points in the manufacturing process at which control is 
breaking dawn; and 4. The correotion or saliaging of material rejected 
during the manufacturing process." 34 
As.in, other manufacturing processes, quality contra should be an 
important feature of the body ManufactUring'bUsiness. Every man in the  
organization should'be required to maintain a. high quality level in his 
work. Superintendents and foreman should be on the look-out at all 
times for poor workmanshipand Special training should be given where 
needed. The aim should alwaysbehati4prevention" rather than at a be-
lated "cure". The inspection . gang, Under cognizance ofthe Works. 
Manager, ahould'make inspections of all parte, assetblies, and finished 
"L. L. Bethel, Infiustrial,apnization and Manâ ĝ eseent, New York: 
McGraw-Bill and Co., 1945, pp. 376-377. 
products to insure first class - workmanship throuihout. Great effort 
should be exercised to correct small defects early in the process and 
thus avoid larger defeats in the finished product. 
B. Time Required in Process. 
• In Chapter IV a suggested factory and machinery layout was de-
scribed that is capable of producing around 90 bodies a month. Assuming 
the availability of the maximum number of personnel that can be used 
efficiently, this plant set-up mill require six days to completely pro-




4. Installation & 
Truck Painting: 
C. Production Schedule. 
Time required - 1 day. 
Time required - 2 days. 
Time required - 2 days. 
Time required - 1 day. 
The suggested plant layout has been sO .'mrtanged that a maximum pro-. 
duction of around 90 bodies per mnnth can be maintained. Assuming a five 
day work week, a production schedule of four truck bodies per day will be 
adequate to supply the monthly maximum. In order to maintain this sched-
ule, considering that the time in process is six days it will be necessary 
to have twenty-four bodies in process at , any one time. These bodies in 
process will be distributed throughout the various departments as follows: 
1. Prefabrication: Parts for four bodies must be prefabricated 
daily. 
2. Assembly: 	Assembly work will be performed on eight bodies 
simultaneously. Four bodies will be completed 
daily. 
3. Painting: 	 Painting and cleaning operations will be 
performed on eight bodies simultaneously. 
4. Installation: 
Four bodies must be completed daily. 
Four trucks must be painted daily, and 
four bodies must be installed. 
J. 	 VIII MANAGRENT AND LABOR 
A. Organizational Structure35 (General Considerations) 
1. Initial Considerations. 
In setting up a plan of organization for a truck body building com-
pany, or any company for that matter, there are certain initial or funda-
mental concepts which should be thoroughly understood. These fundamentals 
are policies, authorities, responsibilities, and duties; though each is 
simple in its basic definition, it is imperative that these items be clear- 
- 
ly set forth in the organizational structure. In dealing with the "human 
equation" it is always wise to set forth clear cut policies, to make defi-
nite lines of authority and responsibility, and to carefully enumerate and 
explain duties. Nothing should be left to the imagination as inefficiency, 
misunderstanding, and general confusion will result. Though organization 
in its broadest scope, involves five main topics, the-lmsence of organiza-
tion in the last analvis involves only twoain concepts ---"the job" and 
"the man". It should be the duty of the organizer to form his organization-
al structure around these concepts. 
2. Selection of a Basis for Departmentalization. 
There are four methods at present in general use to departmentalize 
a business organization; the important problem is to select the basis best 
fitted to the circumstances so that the various departments can be effective-
ly supervised and coordinated. The basis in common use are area, product, 
35L. P. Alford,'IPant Organization", Production Handbook, New Yorks' 
The Ronald Press Co., 1946, pp. I..63. 
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process, and functionalization. In the manufacture of truck bodies, three 
of the methods of departmentalization can be effectively utilized. Within 
the sales organization, assuming it reached reasonable proportions, depart-
mentalization could best be effected on en area or territory basis, each 
salesman covering a designated sector of the southeast. In the manufaotur• 
ing department, the basis of departmentalization would be process; the shop 
organization would be made up of foremen in charge of single steps in the 
manufacturing procedure. tithe overall= ergenizationi the departmentalize-
tics would be based 021 " tuna t one.:Li z a ti an" , a method wherein managerial 
functions are grouped .acoording to kinds of duties. Since a body manUfae-
turing company only produces many different types of one product, here is 
no neoessity for product departmentalization. 
3. Selection of a Type of Organization. 
In general, the details of organizational structure vary with the 
different needs of a given enterprise, just what form will prove best for a 
given company depends upon its dbjeotives the caliber of men available, 
and the porticular conditions under which they work. There are five princi-
pal organizational types in, common use: line or military, line and staff, 
functional (pure), line and functional staff, and line, functional staff, 
and committee; the advantages and disadvantages of each can be readily ob-
tained from any good Management Text Book or Handbook. Most large corpora-
tions today have a line, functional staff, and committee form of organiza-
tion. This type is generally used where large numbers of personnel are 
employed and where the need for cooperative relationehips throughout the 
organization becomes more apparent. The use of functionalized staff de-
partments gains many of the advantages of both the line and staff, and the 
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functional type of organization. The line and functional staff is supple-
mented by a committee or network of committees formed for the performance 
of special duties. 
The organizational chart, Figure 13 is representative of the type 
of organization employed by a typical manufacturing company. The organiza-
tion of dhops under the factory superintendent is typical of a truck body 
building concern. This organizational chart indicates the duties and re-
sponsibilities of the various departments in the company; its type is 
essentially line and functional staff, which readily permits the addition 
of committees. The chart, Figure 13, maybe used for truck body building 
companies of varying sizes, from the largest to the smallest. HOwever, it 
must be remembered that the chart is not intended to indicate the number of 
management , personnal employed; its primary purpose is to indicate 'functions" 
or "jobs" to be performed, and the relationships between these functions. 
It must be understood that a small or medium sized concern, such as We are 
concerned with here could not possibly support such a tremendous "fixed 
cost" in. superintendents. It maybe necessary to eliminate certain func-
tions in some oases, and in other cases one executive or superintendent 
may have to supervise several departments. In the beginning stages of a 
small company it may be necessary for , the president to supervise several 
departments and to employ one good Shop foreman to occupy the position of 
production manager. Under such conditions the organizational structure or 
type is changed. However, the important thing is to recognize the-various 
jobs to be performed and to fit the available personnel into the jobs in a 
manner that will result in the greatest efficiency for the existing situa-
tion. 
ctore 
P , esiden 
Secreta 
ICE= Yanagad 















ORGANIZATIONAL CHART OF A TYPICAL 
MAIN ACTURING COMPANY. 
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4. Principal Subdivisions. 
The size of the enterprise determines the subdivisions. However, in 
all organizations two main subdivisions are recognized, the Management Sec-
tion and the Operating Section. .In .. , a small company it will be necessary for 
the Management Section to perform duties usually handled by the Operating 
Section. 
The Operating Section is usually divided into five divisions report-
ing to an executive vice-president or' general manager. Each division may 
be organized into departments with their designated heads, these departments 
being arranged according to function. The usual divisions of the Operating 
Seotion are internal finance and office service, sales, industrial relations, 
manufacturing, and product development. 
B. Organizational Structure (Specific Considerations). 
Figure 14 shows the organizational structure suggested for a medium 
sized Body Manufacturing Plant. The various main functions are indicated 
in the blocks, and it will be noted that one man very often is required to 
perform more than one function. For instance, the President of the company 
will act as General Manager, Chief Engineer, and Sales MhiAger as well as 
perform his duties as President. The Vice-President will serve as Works 
Manager in addition to his regular duties. The Secretary and Treasurer will 
act as Comptroller and as Personnel Officer. 
The organizational structure is essentially line and functional 
staff. The number of men in each department is clearly indiCated. tines of 
authority and responsibility are clear out. The duties of each workman in 
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the organization are self-explanatory; they perform the functions of their 
respective trades and follow the general procedure listed in Chapter VII. 
C. Salary and Wage Rates. 
Wage rates for the various trades involved in the manufacture of 
truck bodies may be listed as follows: 36 
Trade 	 Prevailing Rate 	 Union Shop  
Painters 	 $1.25 per hour 	 $1.37i per hour 
Carpenters 	1.25 per hour 	 1.371 per hour 
Welders 	 0.90 per hour 	 1.00 per hour 
Sheet Metal Workers 1.00 per hour 	 1,372 per hour 
These figures represent the approximate wage rates for a first 
class worker in each of the listed trades. Workers in the common laborer 
class will receive approximately 65% per hour. Contact with the firm of 
A. C. Miller & Co., Atlanta, Georgia has indicated a wage rate varying from 
90 per hour to $1.25 per hour, 
D. Availability and Supply of Labor. 
The types of labor required for a truck body manufacturing company 
are readily available at the present time." The U. S. Employment Service 
can easily supply the demands of a medium sized body plant similar to the 
one under discussion. 
36United States Employment Service, Atlanta, Ga., June 1946. 
37Ibid. 
IX SALES ORGANIZATION 
A. Plan. 
The sales organization should be departmentalized on an area or 
territory basis. The sales area, Georgia, Florida, Alabama, South Carolina, 
North Carolina, Tennessee, and Kentucky can be conveniently divided into 





Georgia and Florida 
Alabama, Tennessee, and Kentucky 
South Carolina and North Carolina 
Salesmen should travel their assigned zones contacting prospective 
customers in the principal cities of each zone. Special effort will be ex-
erted on the companies which maintain fleets of trucks, as several large 
accounts with fleet owners mill assure a steady volume of sales. 
Salesmen should also contact truck dealers and truck salesmen in the 
various cities of their zone in an effort to spread goodwill and advertise 
the Body Building Company. Purchasers of new trucks are very often guided 
in their Selection of a Body Company'by the truck salesmen. 
B., Salesmen. 
Salesmen should be familiar mdth both trucks and truck bodies. Their 
knowledge of body design and capacity as wellas adaptability should be 
faultless. In dealing with customers who have special problems or customers 
who may desire certain special features in body design, they should have such 
knowledge of the body Plant and its capaoity as is necessary to make 
reasoned decisions. Salesmen should maintain close contact with the plant 
office in order to keep the plant informed of recent sales and to obtain 
53 
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information on productiOn— sohedUlts., 
Salesmen will sot as the direct representatives. of the' oompanzpin 
making contracts and will see that the production-dePartment is informed 
of all customer specifications,, especially with reference to the truck - and 
body paint jobs. 
Salesmen should be compensated on a salary and commission plan. A 
quota system should be devised whereby the salesmen• receive a basic salary 
of $200.00 per month and an additional 5% commission on all sales above 
$7500.00. An additional $200.00 per month should be allowed for traveling 
expense. 
65 
X PRICE AND PRIDING 
A. Average Variable Cost.3 8 
The first step in price setting is the calculation of the "average 
variable cost". This cost is made up of two main factors, raw materials 
and labor, and may be itemized as follows: 
1. Raw Materials. 
The approximate cost of material in a typical truck body of the van 
type (12 ft. by 7 ft. by 6 ft.) may be listed as follaws: 
IT Frames $14.00 
Cross bolsters 13.30 
Lcingitudinal framea, 11.00 
Oak flooring 6.30 
Liner slat sections 17.50 
Tail gato,.h.ingea'and chain 10.25 
Sheet steel sides allowing 
20% waste 30.30 
Sheet steel top allowing 
20% waste 16.56 





38Pat Miller, A. C. Miller & Co., Interview, July 1946. 
- 
2. Direct Labor (approxiMate4.y 125 man hours) 
	
3138.00 
3. Total Average Variable Cost 
	
$286.00 
B. Average Fixed Cost. 
Tie second step in price setting is to calculate the averageofixed 
cost. This cost may be summarised as follows: 
1. 
 Manufacturing Expenses: 
Indirect labor 411.74 
Superintendence 12.70 
Maintenance and repairs .50 
Beat o light. and power 3.20 
ProPerty taxes 2.00 
Depr. of machinery and 'eguipMent 1.30 
Depr. of building 2.40 
FactOry supplies 140 
$34.84 
2. Operating Expenses: 
Sales expense $18.00 
b•aveling expense 6.50 
Advertising 1.60 
$26.90 
3. General Expense: 
Office Salaries $14.10 
Officers Salaries 23.60 
Depr. of office equipment 0.40 
Office supplies 0.50 
$38060 
4. Other Expense: 
Interest Cost 
Estimated Income Tax 





2143 average total cost is the sum of the average fixed cost and the 
average variable cost. This May be ltsted as follows: 
Average Variable Cost 	 $286.00 
Average Fixed Cost 	 124.00 
Average Total Cost per body 	$410.00 
In order to obtain is reasonable profit from the anticipated sales and 
keep within the price range permitted by the market, a selling price of $450 
is suggested as the minimum for the type of body under discussion. More 
elaborate and larger bodies will have a proportionally higher price. Small-
er bodies will have a lower price. 
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XI ACCOUNTING 
A. Sample Balance Sheet3§!! Year Ending December 31, 1946 
(Beginning of First Year Operations) 
',ASSETS 
   
CURRENT ASSETS: 
CaSlv - 	 25000 
AcCounts Receivable 	 ..001X1 
	
LeitfReserve for bad debts........ 0000 . 	0000 
Inventories: 
Finished Goods 	  0000 
Goods in process 	 • 3600 
Raw Material 	 . 40500 	44100 
Total Current Assets 	 • 
TrxED ASSETS: 
Office Equipment 	  4000 
Less reserve for depr 	 400 	3600 
Machinery and Equipment ... ... .eirforb4 9685 
Less Reserve for depr 	 1453 	8232 
Buildings 	  88500 
Less Reserve for 	 2655 	85845 







    
Total Fixed Assets..., 	 107677 
DEFERRED CHARGES TO EXPENSE: 
Factory Supplies 	 1000 
Office Supplies 	 500 
Prepaid Insurance 	 600 
Total Deferred Charges to Expense 	 2100 
Total Assets 	 178877 




Accounts Payable 	  0000 
Wages Payable 	  • 0000 
Interest Payable  	 0000 
Provision for Federal Income Tax 	 10377 
Total Current Liabilities.. . ****** 10377 
FIXED LIABILITIES: 
First Mortgage 7 percent Bonds Payable..... 88500 





Surplus 0000 •••■••■•••1111 80000 
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B. 	SAMPLE STATEMENT OF PROFIT AND LOSS 
(Year Ending December 31, 1947) 
INCOME FROM SALES: 
Gross Sales 	  
Less Sales returns and allowances 	 • 
496800 
1800 
Net Sales 	  495000 
COST OF GOODS SOLD: 
Finithediadods Inventory, Jan. 1, 1947......... 0000 
Cost of Goods Manufactured (Soh. #1) 	 352801 
Total Cost of Fin. Gods. Avail. for Sale 	 352801 
Less fin. goods Inventory, Dec. 31, 1947 000000 
Cost of goods sold 	  352801 
Gross PrOfits on Sales  	••• 143199 
OPERATING EXPENSES: 
Selling Expense: 
Sales Salaries and Commissions 20700 
Traveling Expense. 	  7200 
Advertising Expense 	 • 1776 29676 
GENERAL EXPENSES: 
Officers Salaries  	oe04104■ 411 26000 
Office Salaries.. 	  15600 
Dept-. of Office Equipment 	• 400 
Office Supplies Used.  	500 42500 
Total Operating Expenses 	 




Interest Cost 	 6195 
Net Income before Provision for Federal Income Tax 	 64828 
Less provision for income Tax 	 20000 
NET INCOME 	 44828 
40J„p, McKinsey, op. cit., P. 557. 
C. SAMPLE SCHEDULE NO. 1. COST OF GOODS VAN UFACTURED41 1 
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(For Year Ending December 31, 1947) 
GOODS IN PROCESS INVENTORY: 
Dec. 31, 1946 	 (1•0 	 3600 
RAW MATERIALS: 
Inventory, Dec. 31, 1946 	 40500 
Purchases. 	 162000 
Total 4COst of Material 
Available for use 	 202500 
Less Inventory, Dec. 31, 
Cost of Materials, Consumed..... 
ta*TIAOR 
a , 0 ACTURING EXPENSES: 
Indirect 	 000 oo 	 12960 
Superintendence., 	00000 	OOOOOO 	13948 
Maintenance and Repairs 	500 
Heat, Light, Water, and Power 	•0 3573 
Property Taxes 	2000 
Depr. of Mad4inery.and Equipment 000-001110 1453 
Depr.'-ofputl4ini, 	• 2655 
Factory supplies used 	   1000 	38089 
Total Cost of ManufaCtdring OOO 4Ar's4, ■1 	 352801 
Total gOods:in process during; perio& 	 356401 
Less goods in procesi,'Dec.'3 	 36001- 1947' 
Cost of GoOdslianufactured 	 352801 
41J. O. McKinsey, op. cit., P. 558, 
40500 
162000 
00.000 	 162712 







Accounts Receivable   0000 
Less Reserve for bad debts 	 0000 	0000 
Inventories: 
Finished goods   0000 
Goods in process   3600 
Raerlhterial 	OOOOO OO 
Total Current Assets 
FIXED ASSETS: 





Lest Reserve for depr. 	 400 3200 
Machinery and Equipment 	 8232 
Less Reserve for depr 	 1453 6779 
Buildings.....    	 85845 
Less Reserve for Depr 	 2655 83190 
Land 	  10000 
Total Fixed Assets 	 •• 103169 
DEFERRED CHARGES TO EXPENSE: 
Factory Supplies 	  1000 
Office Supplies 	  • - 	500 
Prepaid Insurance 	 600 
Total Deferred Charges: to EXpense 2100 
Total Assets 	  219197 
42J. O. McKinsey, op. cit., p. 559, 
LIABILITIES 
CURRENT LIABILITIES: 
Accounts Payable 0000 
Wages Payable 0000 
Interest Payable 0000 
Provisions for Federal Income Tax 20000 
fill1.1111.0.1010M 
Total Current Liabilities 20000 
FIXED LIABILITIES: 
First Mortgage 7 percent Bonds Payable 88500 
Total Liabilities 108500 
• 
PROPRIETORSHIP 
Capital Stock 80000 
Surplus 30697 
Total Proprietorship 110697 
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XII SAMPLE CHARTER" 
Georgia, Fulton County. 
To the Superior Court of said County. 
The petition of 
	
and 
atoms to the court:` 
1. That they desire for themselves, their associates,` successors, and 
assigns to be incorporated under the04ame-and'styi*of 	  
	  for a period of 20 years with the privilege of renewal 
as provided by law. 
2. That the capital stook of said corporation is to be $ 80,000 divided 
into'shares of the par value of $100.00 each. 
3. That said capital stock may, at any time, by a majority vote of the 
stockholders then entitled to vote, be increased to any sum not in excess of 
$250,000. 
4. The Object of said corporation is pecuniary gain to its stockholders. 
5. The particular business to be carried on by said corporation is that 
of manufacturing motor truck bodies and furnishing all the accessories there-
for. In addition to the doing of the things hereinbefore enumerated, peti-
tioners desire that said corporation shall have the right to buy, sell, ex-
change and deal in automobiles, trucks, trailers, or accessories therefor, 
either as agents, dealers, or distributors. 
6. Petitioners further desire that said corporation shall here the right 
to advance or lend money when necessary to the conduct or performance of the 
business which said corporation may be authorized to carry on and to have and 
take any form of lien or security therefor authorized by law; to awn, sell, 
lease, and improve reali estate; to borrow money and secure the same by mort-
gage, loan deed, trust deed, or other form of security, and to own, buy, sell . 
 and exchange any properties necessary or useful to said corporation in carry-
ing out the purposes for which it is to be incorporated. 
7. The minimum capital stock of said corporation is to be paid in at the 
time said corporation is organized and before it begins business, as such, 
and the same is to be paid for in cash or in properties useful and necessary 
to the purposes of said corporation and at a fair evaluation. 
43Similar to Charter for A. C. Miller & Co., (Office of the Clerk of 
the Superior Court s Atlanta, Georgia). 
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8. That said corporation shall have the , right to contract and be con-
tracted; to sue and be sued as a body , corporate; to have and use a common 
seal and to adopt by-laws and rules for the government and conduct of the 
business of said corporation not inconsistent with the laws of the State of 
Georgia. 
9. The principal office and place of business of said corporation is to 
be in Atlanta, Georgia, Fulton County, but petitioners desire that said 
oorporation may establish brafich factories, offices, or agencies in the State 
of Georgia, or the United States. 
Therefore petitioners pray to be incorporated under the name and 
style as aforesaid, with the powers, privileges, and immunities herein set 
forth and such as are now or hereafter may be allowed to similar corporations 
under the laws of the State of Georgia. 
Attorney at Law. 
Date: 
ammul■■■■■..11111■1" 	 ■POIM 	 ••••• 
Georgia for Incorporation as 
of Fulton County, Application of 
88 
EX PART: 
	 # 	 and 	 of Fulton County, 
Georgia having file3-3111M7office of the Clerk of the SuperiorCourt of 
Fulton County, Georgia their foregoing petition seeking the formation of a 
corporation to be known as 	 and having complied with all 
the requirements of law in IiiirEirsesaea—Mi provided, and the court 
being satisfied that said application is legitimately within the purview 
and intention of the Code and Laws of the State of Georgia, and the same is 
hereby granted'and the above named persona, their assooiates, successors and 
assigns are hereby inoorporated for the term of 20 years with the privilege 
of renewal at the expiration of time under the corporate name of 
for the purposes in said petition set forth and with all the rights, powers 
and privileges therein prayed for. 
Judge 
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XIII SAMPLE BYLA:ViS 44 
Article 1. Stockholders . Meetings 
1. The Annual Meeting of Stockholders shall be held in the principal 
office of the company in Atlanta, Georgia on the third Monday in January of 
each year at 9 A.M. if not a. legal holiday, but if a legal holiday, then on 
the next , business day following. 
2. Notice of the Annual Meeting,and ofevery special or adjourned meet-
ing of stockholders, written or printed; shall'beprepared and mailed to the 
last known petat, office address of each stockholder not lesS than ten 'days be-
fore any such meeting, and if a special meeting, such notice shall state 
the object or objects thereof. No failure of or, irregularity of notice of 
any annual meeting shall invalidate such meeting or any proceding thereat. 
3. Special meetings of the stockholdsrs. shalrIce"called-at the,principal 
office of the company at any time by resolution of the Board' of Directors or 
upon written request of the stockholders holding one third of the outstand-
ing stock. 
4. - Voting at any Meetinvof stockholders may jpe in person or by a 
written proxy, duly signed' bUt requiring no other attestation. 
5. A Quorum at any meeting of the stockholders shall consist of a majori-
ty of the outstanding voting stock of the Company, represented in person or 
by proxy. When a quorum is present at any meeting, a majority of the voting 
stock thereat shall decide any question that may come before the meeting. In 
the absence of a quorum those present may adjourn the meeting to a future-date, 
but until a quorum is secured, may transact no other business. 
6. The Presiding Officer of Stockholders meetings shall be the President, 
when present In his absence, the next officer in due order who may be present 
shall preside. The due order for the purposes of these by-laws shall be 
President, Vice-president, and Treasurer. 
7. The Election of Directors shall be held at the annual meeting of 
stockholders, and shall, after the first election, be conducted by two in-
spectors of election, appointed by the President for that purpose. The elec-
tion shall be by ballot and each holder of record of voting stock shall be 
entitled to cast one vote for each share of stock held by him. 
8. The Order of Business at the, annual meeting, and as far as possible, 
at all other meetings of the stockholders, shall be: 
(1)Calling the roll. 
(2)Prcdf of due notice of the meeting. 
(3)Beading and disposal of any unapproved minutes. 
44 
Thomas Conyngton, Corporation Procedure, New York: The Ronald Press, 
1922, pp. 1196-1199. 
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(4),Annual report of. officers. 




Article 2. Board of Directors 
1. The Business and Property%of the CoMpany shall lopmanaged by a Board 
of four directors who shall be holders of record Of:at.least one Share of 
stock of the Company and who shall be elected annually by ballot by the stock-
holders for the tern of one year, mad shall, serve until the election and , 
aoceptance of their duly - qaalified successors. Any vacancies maybe filled 
by the Board for the unexpired term. Directors shall receive no compensation 
for their services as such. 
2. The Regular Meetings, of the Board of Directors shall be held in the 
principal office of the Company in Atlanta, Georgia on the second Tuesday of 
each month at 1 P.M., it:notjalegal holiday, but if a legal holiday, then 
on the next business day following. 
11 
3. Special Meetings of the Board of Directors may be held in the princi-
pal office of the Company at Atlanta, Georgia at any time on call of the 
President, or of any three members of the board, or may be held at any time 
and place without notice, by unanimous written consent of all the members, or 
with the presence and participation of al] members at such meeting. 
, 
4. Notices , of bOtbiegular,anespecial meetings; save when held on unani- 
MOUS consent or participation, shill be mailed by the Secretary to each member 
 
of the Board not less than five days before any such meeting, and notices of 
special meetings shall state purposes thereof. No failure of or irregularity 
of notice of any regular meeting shall invalidate such meeting or any preced-
ing thereat. 
5. A quorum shall consist or a majority of the members of the entire 
Board. A majority of those in attendance, in the presence of a quormn, shall 
decide any question that may come up at the meeting. 
6. Officers of the Company shall be elected by ballot by the Board of 
Directors at their first meeting after the election'of directors each year. 
If any office becomes vacant'during the year, the Board of Directors shall 
fill the same for the unexpired term. The Board of Directors shall fix the 
compensation of the officers and agents of the company. 
7. The Order of Business at any regular or special meeting of the Board 
of Directors, unless otherwise specified for any meeting by the Board, shall 
be as follows: 
(1)Reading and disposal of any unapproved minutes. 
(2)Reports of officers and committees. 
(3) Unfinished business. 
(4) New business. 
(5) Adjournment* 
Article 3. Officers 
1. The Officers of the Company shall be a President, Vice-President, 
a Secretary, and a Treasurer, who shall be elected for one year, and shall 
hold office until their successors are elected and qualify. The position 
of Secretary and Treasurer may be united in one person. 
2. The President shall preside at all meetings, shall have general 
supervision of the affairs of the company, shall sign or countersign all 
certificates of stock, contracts, and other instruments of the Company 
authOrised by the Board of Directors, except as otherwise directed by the 
Board; shall make such reperts to the Directors and stockholders as he may 
deem necessary or as may be required of him, and perform all other duties 
as are incident to his office or are properly required of him by the Board 
of Directors., In the absence or disability of the President the Vice-Presi- 
dent shall perform his duties. 
3. The Secretary shall issue notices for all meetings of stock-holders 
and directors, shall keep their minutes, shall have charge of the seal, 
and the corporate records, shall sign with the President instruments requir-
ing suoh signature, and shall make such reports and perform such other duties 
as are incident to his office, or are properly required of him by the Board 
of Directors. 
4. The Treasurer shal]L hava the custody ' of all moneys and securities of 
the Company and shall keep regUlarbooki.of account and'balanee the same 
each month. He shall sign or countersign such instruments as require his 
signature, shall perform all duties incident to his office or tharepiT-
perly required of him by the Board, and shall giVe bond of faithfUI_peiform
ance of his duties in such sum and with such sureties as may be required by 
the Board of Directors. 
Article 4. Stock 
1. Certificates of Stock shall be issued in numerical order from the 
stock certificate book to each stockholder 'whose stock has been paid in full, 
be signed by the President and Treasurer, and be sealed by the Secretary 
with the corporate seal. A record of each certificate issued shall be kept 
on the stub thereof. 
2. Transfers of Stock shall be made upon the book of the Company and 
before a new certificate is issued the old , certificate must be surrendered 
for cancellation. The stoek books of the Company shall be closed for trans-
fers 20 days before meetings of the stockholders. 
3. Ihe Treasury Stock of the Company shall consist of such issued and 
outstanding stock of the company as may be donated to the Company or other-
wise acquired, and shall be held subject to disposal by the Board of 
Directors. Such stook shall neither vote nor participate in dividends while 
held by the company. 
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Article 6, Dividends and Finance 
1. Dividends shall be,declared.froM the,sUrplus of the Company at 
such times as the Board of Directors shall direct, and no dividend shall be 
declared that will impair the capital of the company. 
2. The moneys of the company shall be deposited- in the name of the 
Company in such banks or trust companieS as the Board of Directors shall 
designate, and shall be drawn out only by check signed by the Treasurer and 
countersigned by the President. 
Article 6. Seal 
1. 	The corporate seal of the company 8411 consist of a circle in the 
center of which will be the name of the CoMpany and its date of incorpora-
tion, and such seal as impressed in the margin thereof shall be the corporate 
seal of the company. 
Article 7. Amendments 
1. These by-laws maybe amended, repealed, or altered, in whole or in 
part, by a majority vote of the entire outstanding stock of the company at 
any regular meeting of the stockholders or at smy special meeting where such 
action has been announced in the call of such meeting. 
2. The Board of Directors shall not alter or repeal any by-laws adopted 
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